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(54) DRYING METHOD OF COATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a coating film having excellent surface smoothness by 
controlling the drying rate of the coating film obtained by applying a coating liquid to suppress the 
mottling ununiformity in a drying process for drying the coating film formed by applying the coating 
liquid having 0.5 to 100 Pa.s viscosity at 0.1 sec-1 shear rate at 25°C to have >50 |nm wet film 
thickness. 

SOLUTION: In the drying process for drying the coating film formed by applying the coating liquid 
having 0.5 to 100 Pa.s viscosity at 0.1 sec-1 shear at 25°C to have >50 ^m wet film thickness, the 
reduction rate (D/D0)/At of solvent content during the interval until the coating film having 95 
mass% solvent content DO just after the coating is dried when the solvent content in the coating 
film just after the coating is expressed by DO g/m2 and the solvent content in the coating film at a 
certain time in the drying is expressed by D g/m2 is 0.01-0.06 sec-1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which dries while controlling especially a 
rate of drying about the desiccation approach of a paint film of having applied and obtained coating 
liquid. 
[0002] 

[Description of the Prior Art] As an approach of drying the paint film which applied and obtained 
coating liquid, the temperature at the time of initial desiccation of the photosensitive material which 
applied and obtained the non-setting system spreading constituent to JP, 5 0-203 5 5, A is chosen from a 
30-100-degree C temperature requirement, and the method of being a 50-150-degree C temperature 
requirement, and setting up highly 20-50 degrees C the drying temperature at the time of anaphase 
desiccation rather than initial drying temperature is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] With a means to spray the heated air which is widely used as 
a means to dry the paint film applied on the base material, the so-called mottle nonuniformity which a 
paint film front face is disturbed by the sprayed air, and loses surface smoothness is produced. 
Therefore, although this mottle nonuniformity can be weakened by suppressing the rate of flow of the 
air which reaches a paint film, if the clearance rate of the solvent from a paint film is quick, a paint film 
front face will be disturbed by stagnation of floating by the solvent migration in a paint film, and the 
solvent which came out of the paint film, and mottle nonuniformity will be produced like the point. 
[0004] It is in forming the paint film front face which it succeeds in this invention in view of the above- 
mentioned situation, controls mottle nonuniformity when the object controls the rate of drying of the 
paint film which applied and obtained coating liquid, and has the outstanding smooth nature. 
[0005] 

[Means for Solving the Problem] The above-mentioned object of this invention was attained by the 
following configurations. 

[0006] A shear rate at the desiccation process which dries the paint film to which viscosity applied the 
coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 1.25 
degrees C When the solvent content in the paint film in a certain time of day under g/m (D0)2 and 
desiccation is made into (D) g/m2 for the solvent content in the paint film immediately after spreading, 
The desiccation approach of the paint film characterized by the reduction rate (deltaD/DO) / deltat of 
solvent content until 95 mass % of DO dries from a paint film being 0.01-0.06sec-l . 
[0007] deltat: The desiccation approach of the paint film given in one characterized by absolute value 
|delta T/delta t| of the change rate of paint film temperature until 95 mass % of the solvent in the solvent 
content variation aforementioned paint film in the difference of a certain time of day tl and t2 (tl<t2) 
under desiccation and the paint film between t2-tl delta Didelta t dries from a paint film being 0.5-7 
degrees C/sec. 

[0008] A shear rate at the desiccation process which dries the paint film to which viscosity applied the 
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coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness in the 
amount of paint film temperature changes of 2.25 degrees C between delta Trdelta t The desiccation 
approach of the paint film which is while ambient temperature until 95 mass % of the solvent in a paint 
film dries from a paint film is 20-85 degrees C, and is characterized by establishing at least 20-degree C 
temperature gradient, and making it go up gradually. 

[0009] The desiccation approach of the paint film characterized by absolute value |delta T/delta t| of the 
change rate of paint film temperature until 95 mass % of the solvent in a paint film dries from a paint 
film being 0.5-7 degrees C/sec at the desiccation process at which a shear rate dries the paint film to 
which viscosity applied the coating liquid of 0.5 mPa-s - 100 Pa-s at 50 micrometers or more of wet 
thickness in 0.1sec-l at 3.25 degrees C. 

[0010] The desiccation approach of the paint film given in three which is while ambient temperature 
until 95 mass % of the solvent in said paint film dries from a paint film is 20-85 degrees C, and is 
characterized by establishing at least 20-degree C temperature gradient, and making it go up gradually. 
[001 1] A shear rate at the desiccation process which dries the paint film to which viscosity applied the 
coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 4.25 
degrees C Desiccation ambient temperature (a) of a period with more solvent contents in a paint film 
than one half of the solvent contents in the paint film immediately after spreading is made below into the 
glass transition point (Tg) of the binder contained among a paint film more than the dew-point 
temperature. [ most ] The desiccation approach of the paint film characterized by the solvent content in a 
paint film making 1/2 or less [ of the solvent content in the paint film immediately after spreading ] 
desiccation ambient temperature (b) below this glass transition point (Tg) said more than desiccation 
ambient temperature (a). 

[0012] A shear rate at the desiccation process which dries the paint film to which viscosity applied the 
coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 5.25 
degrees C Desiccation ambient temperature (a) of a period with more solvent contents in a paint film 
than one half of the solvent contents in the paint film immediately after spreading is made below into the 
boiling point of the solvent contained among a paint film more than the dew-point temperature. [ most ] 
The desiccation approach of the paint film characterized by the solvent content in a paint film making 
1/2 or less [ of the solvent content in the paint film immediately after spreading ] desiccation ambient 
temperature (b) below this boiling point said more than desiccation ambient temperature (a). 
[0013] Desiccation ambient temperature (a) of more periods than one half of the solvent contents in the 
paint film immediately after spreading of said desiccation ambient temperature of the solvent content in 
a paint film is made below into the glass transition point (Tg) of the binder contained among a paint film 
more than the dew-point temperature. [ most ] The desiccation approach of the paint film five 
publications characterized by the solvent content in a paint film making 1/2 or less [ of the solvent 
content in the paint film immediately after spreading ] desiccation ambient temperature (b) below this 
glass transition point (Tg) said more than desiccation ambient temperature (a). 
[0014] The desiccation approach of the paint film characterized by heating-value Qkcal/m2 which a 
shear rate gives to a paint film from a desiccation wind in 0. lsec-1 at the time of constant rate drying at 
the desiccation process which dries the paint film to which viscosity applied the coating liquid of 0.5 
mPa-s - 100 Pa-s at 50 micrometers or more of wet thickness, and hr being 50 - 1000 kcal/m2 and hr at 
6.25 degrees C. 

[0015] Q(=hdeltaT*): The heating value h given to unit time amount and an unit area: Heat transfer 
coefficient (5-30kcal/m2, hr, and**) 

deltaT* (degree C): The desiccation approach of the paint film characterized by heating-value Qkcal/m2 
which a shear rate gives to a paint film from a desiccation wind in 0.1 sec- 1 at the time of constant rate 
drying at the desiccation process which dries the paint film to which viscosity applied the coating liquid 
of 0.5 mPa-s - 100 Pa-s at 50 micrometers or more of wet thickness, and hr being 50 - 1000 kcal/m2 and 
hr at 7.25 degrees C of differences of ambient temperature and paint film temperature. 
[0016] Q(=hdeltaT'): The heating value h given to unit time amount and an unit area: Heat transfer 
coefficient (kcal/m2, hr, and**) 
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deltaT' (degree C): The difference of ambient temperature and paint film temperature (10-50 degrees C) 
The desiccation approach of the paint film given in seven characterized by the heat transfer coefficients 
h of said heating value Q being 5-30kcal/m2, hr, and**. 

[0017] Hereafter, this invention is explained to a detail. The ease of flowing of a paint film is mentioned 
as a factor the paint film immediately after spreading turbulence-comes to be easy of a factor, this has 
the low viscosity of a paint film, and turbulence becomes strong when the thickness of a paint film is 
thick. Moreover, it is easy to produce turbulence the early stages of desiccation with many amounts of 
solvents in a paint film. 

[0018] This invention is aimed at the desiccation process which dries the paint film to which viscosity 
applied the coating liquid of 0.5 mPa-s - 100 Pa-s by 50 micrometers or more of wet thickness by 25 
degrees C which is comparatively easy to produce turbulence of a paint film, and the shear rate in 
0.1sec-l. 

[0019] When the 1st invention makes (D) g/m2 the solvent content in the paint film in a certain time of 
day under g/m (D0)2 and desiccation for the solvent content in the paint film immediately after 
spreading in the desiccation process which dries the above-mentioned paint film, It is characterized by 
the reduction rate (deltaD/DO) / deltat of solvent content until 95 mass % of DO dries from a paint film 
being 0.01-0.06sec-l. 

[0020] deltat is the difference of a certain time of day tl and t2 (tl<t2) under desiccation, and t2-tl here, 
and deltaD is the solvent content variation in the paint film between delta t. 

[0021] When the reduction rate of solvent content is larger than 0.06sec-l, a rate of drying is too quick, 
and the mottle nonuniformity by turbulence of the paint film accompanying the solvent migration in a 
paint film arises. Conversely, when a reduction rate is smaller than 0.0 1 sec- 1, the drying time is needed 
greatly, a desiccation process becomes long too much, and the addition like a facility becomes large. As 
desirable range of the reduction rate (deltaD/DO) / deltat of solvent content, it is 0.0 1 -0.04sec- 1 . 
[0022] In invention of **** 1, it is desirable that absolute value |delta T/delta t| of the change rate of 
paint film temperature until 95 mass % of the solvent in said paint film dries from a paint film is 0.5-7 
degrees C/sec. In addition, deltaT is the amount of paint film temperature changes between delta t. 
[0023] When the absolute value of a change rate was less than 0.5 degrees C/sec, where turbulence of a 
paint film is suppressed, if productive efficiency exceeds 7 degrees C [ past / the low one / and ]/sec, 
control of turbulence of a paint film will become impossible easily. 

[0024] 2nd invention is characterized by setting up ambient temperature until 95 mass % of the solvent 
in a paint film dries from a paint film among 20-85 degrees C, establishing at least 20-degree C 
temperature gradient, and making it go up gradually in the desiccation process which dries the above- 
mentioned paint film. 

[0025] Since the mottle nonuniformity by turbulence of a paint film will arise if a rate of drying is high 
in the situation that a paint film tends to flow, as for the solvent evaporation in early stages of 
desiccation, it is desirable [ there are many amounts of solvents in a paint film, and ] to make drying 
temperature low so that it may not become not much high, and if the amount of solvents in a paint film 
decreases and floating of a paint film decreases, in order to raise drying efficiency, it is desirable to 
make drying temperature high. Although desirable temperature changes with the amounts of solvents 
and solvent kinds in the paint film immediately after spreading in drying temperature, while ambient 
temperature is 20-85 degrees C, it is desirable that it is, and, as for a temperature gradient until 95 mass 
% of the solvent in the early stages of desiccation and a paint film dries from a paint film, it is desirable 
to prepare 20 degrees C or more. "Ambient temperature" here points out the temperature of the space by 
which temperature control is carried out, in order to control desiccation. The failure called brushing 
produced when paint film temperature falls from a surrounding dew-point with the latent heat which a 
rate of drying will become remarkably slow if ambient temperature is lower than 20 degrees, and is 
taken by evaporation of the solvent not only from productivity worsening but a paint film and dew 
condensation takes place on a paint film may arise. On the other hand, if ambient temperature is higher 
than 85 degrees C, the vapor rate of the solvent from a paint film will be too quick, and turbulence of a 
paint film will arise. Moreover, when a temperature gradient is less than 20 degrees C, it is difficult to 
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reconcile control and productive efficiency of turbulence. [ paint film ] 

[0026] In raising drying temperature gradually, 3rd invention is characterized by absolute value |delta 
T/delta t| of the change rate of paint film temperature until 95 mass % of the solvent in a paint film dries 
from a paint film being 0.5-7 degrees C/sec in the desiccation process which dries the above-mentioned 
paint film. When rate of change was less than 0.5 degrees C/sec, where turbulence of a paint film is 
suppressed, if productive efficiency exceeds 7 degrees C [ past / the low one / and ]/sec, control of 
turbulence of a paint film cannot be performed. In invention of **** 3, it is desirable to set up ambient 
temperature until 95 mass % of the solvent in a paint film dries from a paint film further among 20-85 
degrees C, to establish at least 20-degree C temperature gradient, and to make it go up gradually. 
[0027] The 4th invention makes desiccation ambient temperature (a) of more periods than one half of 
the solvent contents in the paint film immediately after spreading of the solvent content in a paint film 
below the glass transition point Tg of the binder contained among a paint film more than the dew-point 
temperature in the desiccation process which dries the above-mentioned paint film. [ most ] The solvent 
content in a paint film is characterized by making 1/2 or less [ of the solvent content in the paint film 
immediately after spreading ] desiccation ambient temperature (b) below into the above-mentioned glass 
transition point Tg said more than desiccation ambient temperature (a). 

[0028] In this invention, it is required to make desiccation ambient temperature (a) and (b) lower than 
Tg of the binder contained among a paint film. [ most ] When desiccation ambient temperature is high 
and paint film temperature exceeds Tg of the above-mentioned binder, it softens and it becomes 
impossible for a binder to form a uniform film surface. Moreover, it is necessary to make paint film 
temperature higher as mentioned above than the dew-point of a circumference ambient atmosphere. 
[0029] Therefore, when raising desiccation ambient temperature gradually, desiccation ambient 
temperature (a) in a period with more solvent contents in a paint film than one half of the solvent content 
whole quantity in the paint film immediately after spreading is made below into the glass transition 
point Tg contained among a paint film more than the dew-point temperature. [ most ] By setting up the 
desiccation ambient temperature (b) in the event of the solvent content in a paint film becoming 1/2 or 
less [ of the solvent content whole quantity in the paint film immediately after spreading ] so that it may 
become below the above-mentioned glass transition point Tg more than desiccation ambient temperature 
(a), a paint film good [ without making a paint film produce turbulence ] can be formed. 
[0030] The 5th invention makes desiccation ambient temperature (a) of more periods than one half of 
the solvent contents in the paint film immediately after spreading of the solvent content in a paint film 
below the boiling point Tb of the solvent contained among a paint film more than the dew-point 
temperature in the desiccation process which dries the above-mentioned paint film. [ most ] The solvent 
content in a paint film is the desiccation approach which makes 1/2 or less [ of the solvent content in the 
paint film immediately after spreading ] desiccation ambient temperature (b) below the boiling point Tb 
of the solvent contained among a paint film more than desiccation ambient temperature (a). [ most ] 
[003 1] Desiccation ambient temperature needs to carry out to below the boiling point of the solvent 
contained among a paint film. [ most ] If desiccation ambient temperature is high and paint film 
temperature exceeds the boiling point of a solvent, ebullition will take place within a paint film and 
generating of air bubbles and destruction of a paint film will occur. Therefore, desiccation ambient 
temperature (a) when the amount of solvents remains to 1/2 is set up so that it may become below Tb 
more than the dew-point temperature, and when the amount of solvents becomes 1/2 or less, it can 
obtain a paint film good [ without producing turbulence of a paint film ] by carrying out temperature 
setting out of desiccation conditions so that it may become below Tb more than desiccation ambient 
temperature (a). 

[0032] As for the factor which produces turbulence of the paint film at the time of constant rate drying, 
the clearance rate of the solvent from a motion and paint film of the air near the paint film is mentioned. 
These relation is given by the degree type as a formula of the heating value given to a paint film for 
desiccation. 

[0033] Heating-value Q=hdeltaT'Q (kcal/m2, hr): **** of the heating-value h(kcal/m2, hr, and**):heat 
transfer coefficient del taT'(degree-C): ambient temperature given to unit time amount and an unit area 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/18/2005 



JP 5 2001-286817,A [DETAILED DESCRIPTION] 



Page 5 of 9 



and paint film temperature and h express a film coefficient of heat-transfer, when telling heat from a 
gaseous phase to a paint film. 

[0034] The above-mentioned formula changes a value by the flow of the air near the paint film, and can 
be called factor about turbulence of the paint film by motion of air. Substantially, deltaT 1 (degree C) is a 
value decided by drying temperature, and can be called factor about the clearance rate of a solvent. 
[0035] In the desiccation process at which invention of the 6th and 7 dries the above-mentioned paint 
film A paint film front face a fluidity It is the desiccation approach which set to 50 - 1000 kcal/m2 and 
hr the heating value Q given to a paint film from a desiccation wind at the time of the constant rate 
drying to which desiccation advances in the condition of having had. A heat transfer coefficient h 
difference deltaT[ of 5-30kcal/m2, hrand** or ambient temperature, and paint film temperature ] 
' (degree C) It is characterized by what was specified at 10-50 degrees C. 

[0036] In order not to produce turbulence of a paint film and to acquire sufficient productivity, it is 
attained by setting to 50 - 1000 kcal/m2 and hr the heating value Q given to a paint film from a 
desiccation wind at the time of constant rate drying, and they are 100 - 900 kcal/m2 and hr more 
preferably. 

[0037] Moreover, as for the value of h, it is desirable to consider as 5-30kcal/m2, hr, and**, and it is 
more desirable to consider as 5-20kcal/m2, hr, and**. Furthermore, as for the value of deltaT', it is 
desirable to consider as 10-50 degrees C, and it is more desirable to consider as 10-40 degrees C. 
[0038] If what distributed the dissolution or a solid is applied on a base material (coating) and this 
invention may dry a solute in a solvent, a solvent kind, a solute kind, and a solid kind are not limited, 
and when carrying out dissolution coating of the giant-molecule binder to what carries out coating of the 
gelatin water solution represented by photosensitive material, a solvent uses an organic solvent in many 
cases. Although some which take such a gestalt have many coating of a magnetic material, coating of 
the sensitization layer of a PS plate, etc., the feeling agent of heat developing is mentioned as a thing in 
viscosity range like this invention, and the spreading thickness range. 

[0039] This invention is explained below and it explains based on drawing. Drawing 1 is the outline 
sectional view having shown signs that the paint film formed on the base material was dried, being 
conveyed in a desiccation box. 

[0040] Generally desiccation follows the following progress from coating. The base material 3 ****(ed) 
from the former volume is sent to the die coating machine 5, and a paint film is applied to it. As for a 
base material 3, it is desirable to clean a spreading side, a rear face, or both sides with a web cleaner just 
before coating. If coating liquid is applied while the foreign matter had adhered to the spreading side, 
the function for which a foreign matter enters into a paint film and it asks will no longer be obtained, 
and also it may become the cause of the muscle failure in spreading. If it applies while the foreign matter 
had adhered to the rear face with the spreading gestalt which has a back roll, a base material will be 
lifted with a foreign matter at the time of spreading, and it becomes impossible to obtain the spreading 
thickness for which it asks locally. An adhesion roll, spraying of clean air, etc. are used as a web cleaner. 

[0041] Since when it is not limited in this invention, roll coaters, such as a double roll coater and a 
reverse roll coater, a gravure coating machine, a comma coating machine, an extrusion die coating 
machine, etc. mention and **** forms the paint film of a thick film comparatively like this invention 
prevents that the paint film after coating flows a base material top with gravity, a spreading means is 
desirable for the conveyance direction of the base material just behind coating being more close to a 
horizontal from gravity. Although a paint film may be suitable in the gravity direction more than 
perpendicularity [ the paint film just behind coating ], or it with both physical relationship when a back 
roll exists using a die coating machine etc., the horizontally near thing of the base material conveyance 
angle to degree process is desirable after that. 

[0042] Although there are some which used infrared radiation and microwave in desiccation, many 
means to evaporate a solvent from a paint film are used by generally spraying at homogeneity heating 
and the air which carried out gas conditioning on a paint film. Moreover, in order to repair the solvent 
which evaporated efficiently and to control a desiccation environment, a desiccation process is made in 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2005 



JP,2001-286817,A [DETAILED DESCRIPTION] 



Page 6 of 9 



the shape of a box. At this time, although ******[ the number of the desiccation boxes 1 / one ] 5 the 
desiccation conditions of each zone can be selectively changed by dividing into two or more desiccation 
zones 2. When spraying air on a paint film and drying it, as desiccation conditions for each zone, drying 
temperature, the rate of the air to spray, the diffuser of the air to spray and the distance of a paint film, 
the amount of supply of a fresh air content, etc. are mentioned. In order to spray supply of air in a 
desiccation zone on a paint film, another feed hopper which cannot do effect of the flow of air easily to 
the paint film other than the air from a nozzle 4 (or slit) etc. may be used together. Since it will be easy 
to disturb a paint film if there are many amounts of the air sprayed on a paint film on the conditions 
which the mottle nonuniformity made into the problem especially by this invention tends to generate, it 
is important to prepare another feed hopper for supply of sufficient fresh air into the desiccation box 1 . 
When using an organic solvent as a solvent of a paint film, generally supervising the solvent steamy 
concentration in the desiccation box 1 is performed. When the desiccation box 1 is divided into two or 
more desiccation zones 2, it supervises for every zone. When conveying supporting a base material 3 
with a backup roll from a rear face within a dryer, as for the degree of **** of a backup roll, it is 
common to be referred to as 100 micrometers or less, and it is desirable to be referred to as 50 
micrometers or less. A paint film has not been dried from the die coating machine 5 up to the inside of 
the desiccation box 1, and since the foreign matter adhering to a front face is pasted up with a paint film, 
it is necessary to keep a surrounding air cleanliness class high. Although the air cleanliness class in the 
desiccation box 1 is based also on the character of the product to manufacture, it is desirable to consider 
as 100 or less class preferably 1000 or less class. Moreover, it is necessary to isolate the fan and the 
source of a shock for especially keeping away the source of raising dust and supplying air in the 
desiccation box 1 from the desiccation box 1 around desiccation box 1 . 

[0043] To affect the function of a product in which the amount of residual solvents in a paint film was 
finished, it is necessary to control, and the heat cure zone for applying heat is usually prepared after 
passing through the desiccation box 1. It may be continuously connected in the condition of having 
heated, between the desiccation box 1 and the heat cure zone, and it may be cooled ordinary temperature 
or if needed once. Two or more rolls can also perform conveyance of the base material in a heat cure 
zone, and by the air float method, a base material may be surfaced and may be conveyed. Since a heat 
cure zone has a usually long conveyance system way, it is desirable to form the web guide system for 
controlling the drive roll and base material conveyance location for base material conveyance in order 
[0044] 

[Example] Although an example is given and this invention is hereafter explained to a detail, the mode 
of this invention is not limited to this. 

[0045] The giant-molecule binder was dissolved in the production methyl ethyl ketone (MEK) of a 
spreading sample by solid content concentration 25 mass %, and the shear rate obtained the coating 
liquid of viscosity 150 mPa-s in 0.1s-l at 25 degrees C. Coating of this coating liquid was carried out to 
homogeneity by spreading rate 50 m/min so that it might become 100 micrometers of wet thickness on a 
100-micrometer PET base material by the die coating machine. 

[0046] This base material by which coating was carried out from the die coating machine was conveyed 
to the desiccation box which consists of three desiccation zones like drawing 1 , it dried by spraying 
from a slit heating and the air by which gas conditioning was carried out on a paint film front face, and 
the spreading sample was obtained. The following assessment was performed about the obtained 
spreading sample. 
[0047] (Assessment) 

- A mottle nonuniformity generating situation is what carried out observation assessment by viewing, 
and 10 is [ 1 is bad and ] good at ten-step assessment. 

[0048] About the spreading sample which is the example 1 above, and was made and obtained, 
desiccation ambient temperature of three desiccation zones of a desiccation box was made into 40 
degrees C also with each zone, the strength of the desiccation style was changed, and samples 1 and 2 
were obtained. The sample after spreading and predetermined time carries out the quick stop of the 
conveyance of a base material, and is sampled, and the value which analyzed MEK which remains in a 
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sample about the solvent content D in a paint film (the amount of residual solvents) with the gas 

chromatography is shown in a table 1 (sample 1) and a table 2 (sample 2). Moreover, (deltaD/DO)/deltat 

was shown similarly. In addition, the solvent content DO immediately after spreading (first stage) was 85 

g/m2. 

[0049] 

[A table 1] 
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(AD/D^/AtCsetT 1 ) 


0.0151 


0.0198 


0.0273 


0.0285 


0.0296 


0.0278 


0.0271 





[0050] 
[A table 2] 



£*Bfc<DI$M(sec) 


5 


10 


15 


20 


D(g/m Z ) 


74.8 


44.3 


14.2 


0.01 1UT 


(1-(0/D 0 ))X100<%) 


| 12% 


48% 


83% 




(AD/Do)/ At(sec _1 ) 


0.0240 


0.0718 


0.0708 





[0051] Since it had not dried at a dryer outlet when set to (deltaD/D0)/deltat<0.01sec-l, it was not 
suitable for practical use to become an experiment termination etc. On the other hand about mottle 
nonuniformity, the number of mottle nonuniformity of the sample 1 was three by ten points and the 
sample 2. 

[0052] It was made to dry on each desiccation conditions of a table 3 which show below the spreading 
sample which is the example 2 above, and was made and obtained, and the mottle nonuniformity of the 
obtained sample was evaluated. 
[0053] 

A table 3] 





SBW-v 




&3V-y 




3 


40*C 


6Q # C 


80°C 


10 


4 


20°C 


30*C 


40"C 




5 


40°C 


50'C 


arc 




6 


60'C 


70*C 


80°C 


6 


7 


i 40°C 


70°C 


90°C 


6 



[0054] Since the 20-degree C temperature gradient was established among 20-85 degrees C and drying 
temperature was raised gradually, generating of mottle nonuniformity is suppressed, and it turns out that 
a sample 3 is good so that clearly from a table 3. On the other hand, like samples 4 and 5, at low 
temperature, the temperature rise put 10 degrees C, the 1st zone suited, the drying time started too much, 
and desiccation was not completed, but the case became wetness. And as for the sample 4, generating of 
brushing was also accepted. Moreover, the 1st zone is made into 60 degrees C like a sample 6, when a 
temperature rise is 1 0-degree-C difference, mottle nonuniformity does not improve, and also when 
ambient temperature exceeds 85 degrees C like a sample 7, mottle nonuniformity cannot fully be said to 
be fitness. 

[0055] About the spreading sample which is the example 3 above, and was made and obtained, 
desiccation ambient temperature of three desiccation zones of a desiccation box was made into 40 
degrees C also with each zone, the strength of the desiccation style was changed, samples 8 and 9 were 
obtained, and the temperature of the paint film was measured with the non-contact-type radiation 
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thermometer. Measurement was measured in the location through which it passes after the 
predetermined time after spreading, and the location through which it passes after [ of a there ] 0.5 
seconds, and computed |delta T/delta t| from the temperature gradient of two points, and time difference 
(0.5 seconds). The value which analyzed MEK which remains in a sample with the gas chromatography 
about the solvent content D in a paint film (the amount of residual solvents) was shown in a table 4 
(sample 8) and a table 5 (sample 9). Moreover, (deltaD/DO)/deltat was shown similarly. In addition, the 
early solvent content DO was 85 g/m2. 
[0056] 
[A table 4] 





5 


10 


15 


20 


25 


30 


35 


40 


D(g/n Z ) 


78.6 


70.2 


58.6 


46.5 


33.9 


22.1 


10.6 


0.01 1UT 


O-(D/D 0 ))X100(%) 


8% 


17% 


31% 


45% 


60% 


74% 


88% 




AT/AtCC/sec) 


6.1 


2.9 


1.8 


1 .2 


0.9 


0.7 


0.6 





[0057] 
A table 5] 




5 


10 


15 


20 


D(g/n z ) 


74.8 


44.3 


14.2 


0.01 felT 


(1-(D/Do))X100C%) 


12% 


48% 


83% 




AT/AtCc/sec) 


8.6 


4.9 


1 .4 





[0058] The sample 8 which has |delta T/delta t| in the range of 0.5-7 degrees C/sec was excellent, and, 
on the other hand, the number of ten mottle nonuniformity of a sample 9 of mottle nonuniformity was 
three so that clearly from a table 4 and a table 5. 

[0059] It changed into the giant-molecule binder with which example 4 glass transition points differ, and 
also samples 10-13 were produced in the same procedure as production of a spreading sample. The dew- 
point temperature at this time was 13 degrees C. It was made to dry on each desiccation conditions of a 
table 6 which show this below, and the mottle nonuniformity of the obtained sample was evaluated. 



[0060] 
A table 6] 




Tg(°C) 








10 


72 


30 


60 


10 


ii 


72 


10 


60 




12 


72 


30 


75 


3 


13 


85 


30 


80 


4 



[0061] In making [ the desiccation approach ] with below the glass transition point Tg of a binder, and 
an amount [ of solvents ] of 1/2 or less desiccation ambient temperature below into Tg of a binder for the 
desiccation ambient temperature to the amounts 1/2 of solvents more than previous desiccation ambient 
temperature more than the dew-point temperature like a sample 10, generating of mottle nonuniformity 
was suppressed and was a good result so that clearly from a table 6. In the case where with an amount 
[ of solvents ] of 1/2 or less desiccation ambient temperature exceeds the glass transition point of a 
binder for brushing like a lifting and a sample 12 in the case where desiccation ambient temperature to 
the amounts 1/2 of solvents is made below into the dew-point temperature like a sample 11 on the other 
hand, mottle nonuniformity got worse greatly. Furthermore, when with an amount [ of solvents ] of 1/2 
or less desiccation ambient temperature exceeded the boiling point of MEK (79.6 degrees C) like the 
sample 13, mottle nonuniformity got worse remarkably and a cellular hole from which gas escaped to 
the paint film generated it. 
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[0062] It was made to dry on each desiccation conditions of a table 7 which show below the spreading 
sample which is the example 5 above, and was made and obtained, and the mottle nonuniformity of the 
obtained samples 14-18 was evaluated. deltaT 1 considers as the difference of the paint film temperature 
measured with the non-contact-type radiation thermometer, and whenever [ desiccation box internal 
temperature ], and since paint film temperature changes with desiccation, it has width of face. The 
following conditions are conditions until constant rate drying is completed, and the terminal point of 
constant rate drying was checked because it touches and is dry on the paint film front face. The drying 
time in a table was expressed with what time of time amount which the sample 14 took the time amount 
which each sample took even at the desiccation-after spreading - terminal point it becomes. 
[0063] 





Q 

(kcal/m *hr) 


h 

(kcal/m z -hr-'C) 


AT' 

CO 






14 


340—440 


20 


17—22 


10 


i 


15 


680—940 


40 


17—24 


9 


0.6 


16 


60—240 


30 


2—9 


10 


1.7 


17 


34—40 


2 


17—20 


10 


9 


16 


1050—1230 


30 


35—41 


3 


0.4 



[0064] By the sample 14, all of difference deltaT' of a heating value Q, a heat transfer coefficient h, and 
ambient temperature and paint film temperature were within the limits of this invention enclosure, and 
mottle nonuniformity was good so that clearly from a table 7. By the sample 15, since h is high, some 
lowering is looked at by mottle nonuniformity, and by the sample 16, since deltaT' is low, the drying 
time is long a little. By the sample 17, since Q and h were low, although mottle nonuniformity was 
good, the drying time was too long, productivity got worse remarkably, and by the sample 18, since Q 
was too large, mottle nonuniformity got worse remarkably. 
[0065] 

[Effect of the Invention] The notably excellent effectiveness that the paint film front face which controls 
mottle nonuniformity and has the outstanding smooth nature can be formed is done so by controlling the 
rate of drying of the paint film from which the shear rate applied and obtained coating liquid at the 
desiccation process which dries the paint film to which viscosity applied the coating liquid of 0.5 mPa-s 
- 100 Pa-s by 50 micrometers or more of wet thickness in 0.1sec-l by 25 degrees C according to this 
invention. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the technique which dries while controlling especially a 
rate of drying about the desiccation approach of a paint film of having applied and obtained coating 
liquid. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A shear rate at the desiccation process which dries the paint film to which viscosity applied 
the coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 25 
degrees C When the solvent content in the paint film in a certain time of day under g/m (D0)2 and 
desiccation is made into (D) g/m2 for the solvent content in the paint film immediately after spreading, 
The desiccation approach of the paint film characterized by the reduction rate (deltaD/DO) / deltat of 
solvent content until 95 mass % of DO dries from a paint film being 0.01-0.06sec-l. 
deltat: Solvent content variation in the difference of a certain time of day tl and t2 (tl<t2) under 
desiccation, and the paint film between t2-tl delta D:delta t [claim 2] The desiccation approach of the 
paint film according to claim 1 characterized by absolute value |delta T/delta t| of the change rate of 
paint film temperature until 95 mass % of the solvent in said paint film dries from a paint film being 0.5- 
7 degrees C/sec. 

The amount of paint film temperature changes between delta T:delta t [claim 3] The desiccation 
approach of the paint film characterized by being while ambient temperature until 95 mass % of the 
solvent in a paint film dries from a paint film is 20-85 degrees C, and establishing at least 20-degree C 
temperature gradient, and making it go up gradually at the desiccation process at which a shear rate dries 
the paint film to which viscosity applied the coating liquid of 0.5 mPa-s - 100 Pa-s at 50 micrometers or 
more of wet thickness in 0.1sec-l at 25 degrees C. 

[Claim 4] The desiccation approach of the paint film characterized by absolute value |delta T/delta t| of 
the change rate of paint film temperature until 95 mass % of the solvent in a paint film dries from a paint 
film being 0.5-7 degrees C/sec at the desiccation process at which a shear rate dries the paint film to 
which viscosity applied the coating liquid of 0.5 mPa-s - 100 Pa-s at 50 micrometers or more of wet 
thickness in 0.1sec-l at 25 degrees C. 

[Claim 5] The desiccation approach of the paint film according to claim 4 which is while ambient 
temperature until 95 mass % of the solvent in said paint film dries from a paint film is 20-85 degrees C, 
and is characterized by establishing at least 20-degree C temperature gradient, and making it go up 
gradually. 

[Claim 6] A shear rate at the desiccation process which dries the paint film to which viscosity applied 
the coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 25 
degrees C Desiccation ambient temperature (a) of a period with more solvent contents in a paint film 
than one half of the solvent contents in the paint film immediately after spreading is made below into the 
glass transition point (Tg) of the binder contained among a paint film more than the dew-point 
temperature. [ most ] The desiccation approach of the paint film characterized by the solvent content in a 
paint film making 1/2 or less [ of the solvent content in the paint film immediately after spreading ] 
desiccation ambient temperature (b) below this glass transition point (Tg) said more than desiccation 
ambient temperature (a). 

[Claim 7] A shear rate at the desiccation process which dries the paint film to which viscosity applied 
the coating liquid of 0.5 mPa-s - 100 Pa-s in 0.1sec-l at 50 micrometers or more of wet thickness at 25 
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degrees C Desiccation ambient temperature (a) of a period with more solvent contents in a paint film 
than one half of the solvent contents in the paint film immediately after spreading is made below into the 
boiling point of the solvent contained among a paint film more than the dew-point temperature. [ most ] 
The desiccation approach of the paint film characterized by the solvent content in a paint film making 
1/2 or less [ of the solvent content in the paint film immediately after spreading ] desiccation ambient 
temperature (b) below this boiling point said more than desiccation ambient temperature (a). 
[Claim 8] Desiccation ambient temperature (a) of more periods than one half of the solvent contents in 
the paint film immediately after spreading of said desiccation ambient temperature of the solvent content 
in a paint film is made below into the glass transition point (Tg) of the binder contained among a paint 
film more than the dew-point temperature. [ most ] The desiccation approach of the paint film according 
to claim 7 characterized by the solvent content in a paint film making 1/2 or less [ of the solvent content 
in the paint film immediately after spreading ] desiccation ambient temperature (b) below this glass 
transition point (Tg) said more than desiccation ambient temperature (a). 

[Claim 9] The desiccation approach of the paint film characterized by heating-value Qkcal/m2 which a 
shear rate gives to a paint film from a desiccation wind in 0.1sec-l at the time of constant rate drying at 
the desiccation process which dries the paint film to which viscosity applied the coating liquid of 0.5 
mPa-s - 100 Pa-s at 50 micrometers or more of wet thickness, and hr being 50 - 1000 kcal/m2 and hr at 
25 degrees C. 

Q(=hdeltaT f ): The heating value h given to unit time amount and an unit area: Heat transfer coefficient 
(5-30kcal/m2,hr, and**) 

deltaT* (degree C): The difference of ambient temperature and paint film temperature [claim 10] The 
desiccation approach of the paint film characterized by heating-value Qkcal/m2 which a shear rate gives 
to a paint film from a desiccation wind in 0.1sec-l at the time of constant rate drying at the desiccation 
process which dries the paint film to which viscosity applied the coating liquid of 0.5 mPa-s - 100 Pa-s 
at 50 micrometers or more of wet thickness, and hr being 50 - 1000 kcal/m2 and hr at 25 degrees C. 
Q(=hdeltaT'): The heating value h given to unit time amount and an unit area: Heat transfer coefficient 
(kcal/m2, hr, and**) 

deltaT 1 (degree C): The difference of ambient temperature and paint film temperature (10-50 degrees C) 
[Claim 11] The desiccation approach of the paint film according to claim 10 characterized by the heat 
transfer coefficients h of said heating value Q being 5-30kcal/m2, hr, and**. 



[Translation done.] 
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i£ii-r5*-e©H©#Btu&K#2 0~8 5*C©WC* 
0 . fr-o'pts. < i 1 2 0 -c©iSfiM4S:wrl9:Pt^c± 

[ 0 0 1 1 ] 4 . 2 5 -C-Cl9*iiIS* 5 0 . 1 seC'K 
tel>-Ctt&#0. 5mPa • s~l 0 OPa • s ©^fiJ 

©igj&^Wfi© 1/2*0 ^t,>WRB©f&$#H§ttaK 
(a) 4S*Ma±MWfe^<tS:n5^-/>f 

lo -© #7 ( t e > teiT <t o . ws&tp<D®tmm 
mwMiim&<Dwmtp<Dmm^m&<D 1 / 2 wt-c©h: 

&3?ffl§tfaK ( b ) «flriBf&M*BftliaK ( a ) «±la] 

^/7xk^ (Tg) eiTmcitftiitiJW 

[0012] 5 . 25 'C-CWtft-MW* 0 . lsec-'K 
tel^-CttK^O . 5mPa • s ~- 1 0 0 P a • s ©^ 

©««#**© 1 / 2 «fc 9 ^C>»3ra©l^#H^S« 
20 ( a ) *Kj^jftttW±!Mt»«*>* < ^£ ft &?§&©& 

■strFtu ^^©^^Wfi^flje^©^*© 

iS^Wfi© 1 /2 «T-C©$g*g#H§tf&K ( b ) £85 
£K3tffH«W£ ( a ) eLhPM»j«aTfr*C 

©i-rs^®©iats*s. 

[0013] iuiaf£*£#HMi&K£. ^^©^^w 
^©laiSfflMsst ( a ) *»js^«±jmm»**>* 

<^Sn^M >^-©*f5^«E^ (Tg) «T<t 
U ^^©^^fi^^iiL^©^®*©®^* 
30 fi© 1 / 2 lJlTt?©l£^HMSa[ ( b ) £ BSia?£*l# 
HfyaK (a) et±B*9^IE*ja (Tg) #Tti"* 
c t i r & 5 f BtS©^S©l^*S. 
[0014] 6 . 25 -C-cmmM^ 0 . lsec-'K 
*si,>Tttg#0 • 5mPa • s-lOOPa • s ©^flJ 
MgJ¥5 0 wmJit±r^ffiL-/c^K ; &^-r 

IQkca 1/m' • h r #5 0~1 0 0 0 kc a 1/ 

[0015] Q (= h AT' ) :*{4«f«, »{4MS«: 

40 •^■^.si^a 

h : GMOm. (5~3 Okcal /m' • h r • "C) 
AT' CO : #HS,jaSt^SSS©M 
7. 2 5'C-cm\Bi&&ttO. lsec-'Ktel,>tffi*i 
0. 5mPa-s~100Pa-s ©^^ffi^^ 
JBJP5 0 MmlW±-C^L/ii^)85:fe^-r^f£^X® 
-C. ®£i£$l$K:&m*>6&®lc^£&$«Q kca 
1/m' • h r**5 0~l 000 kc a 1 /m a - hrt? 

[0016] Q (= h AT' ) :^{4B#W. 

so 



(4) 



h : (kcal /m' • h r • 'O 

at- cc) : ^mM^&tmmu&om. ( 1 o~5 o 
•c) 

WI28M^©£^$fch#5~3 0 k. c a 1 /m J • h 

a. 

[0017] feiT. *«w*#iffl«:Bii«-rs. awmfli 
#3* wen, cnBiiottS*ifi<. 

t,>«£«tSUattS£< ft£. X. £L*-i«*£J®*©?§gtt# 10 

[0018] *^BJ*K«a«i«Dan**G^ri»2 

5*C. S?»fjia*S0. lsec-'KbWttSASO. 5 
mPa-s~10 0Pa-s ©S£f$8*$ * * h PJf 5 

[ooi9]»i ©asw*. ±fESMi*ia» , r**aix 

Sjcjbo-c. ttffira©*M4>©8tt£ : frs& (Do) 
(D) g/m'iWcit, D.©9 5®fi%*i&8trtP6 20 

$a»-r -5 * -roiBi©««$w*©«d>j«K (AD/ 

D 0 )/At#0. 01-0. 06sec-'-CftiCi 

^a<k-rsfc©r*4. 

[002 0] CCtAtBWC^Wt^ t 
, (t t <t,)(D«. t.-t^SO, ADBAtW© 

[0021] mt&m&vmmmio. ossec- 1 
5^K©anecj;4*h^A-5*i*i;s. 

#0. 0 1 s e c^iWS^iiaWSH^aKjiW 30 

a. im^mmvm&mg. (ad/d.) /At©*?* 

l/OSBHtl-T&iO. 0 1—0. 04sec' , 'C*5. 
[002 2] XHI 1 ©fBWK*5(,»T«. mfiB^JgiJ 3 ©^ 

^© 9 5 as%^Bi*>6iasr 4 * •c<Dmm&&<Dg. 

{BSK©*6*H»I AT/At I #0. 5~7-C/sec 
-C*-SC &*V?StA». ATBAtH©MSS^ 

[0 0 2 3 3 SE<fcaffl©ie*Mi* t 0. 5-C/sec^T 

X7'C/sec t±15 £&K©Sltt©irp8K]#fcH5fc«: < 
<ft*. 

[0024] i2ou^tt. ±ia*&i8i*f£*s-r*ea!si 
a«:*t>T. &jg$i©igj8©9 bnm%ifimmir>tti& 

?&S-C©H©SB£l&ff£2 0~8 5'C©ffl«:t9^ 

u < t i> 2 0 •c«ausa*KWT8ww«cjb»s 
«&c *>©-?*&. 
[0025] *&i®cp©ig8ifi#£< . sssansfetti^-r 

l,^WC*j^rl£*S3Se* s ii5t^<t^©SL4i«:<};^* h 
^5^D4fcftl»Wl^»llBB8B** 05S< ft 50 
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Pift^«fc5{Cfe<iSa4:ffi<-r-5Ct*ifiF*L/<. ttflt 
4i?g$»#4>ft < ft t» . ^SS©8S«)*ii!>ft < ftfttf*£«i 

c». iaaam*^a^©^Bi*©^i«fi^> mmmic 
«fc«3*fsuc»aa«sft-53&s. ^H»iae*i2 0-8 5 

©9 5Hfi%3W^g3&i6fe*R-rss-r©ra©jas^«2 

0*CJ£Lhi9:WSC<t*J»Sl/C>. T^H^S 

m©sa%fg-r. #H«ai^2DJS[j:ofic>iia!ias 
**** 0 < ii< ft 0 £gtt**s < ft -5 tarcti < . 
*> & ©«ffi©XEiuc j: 0 **>n s aMktc £ 9 
NiatoMJ: 0 <ST 0 . Jfe*Lh-r m«4S c *'c 4 tc «fc 

S. — *J!ffl»SflE*»8 5"C«fc*mt»£. ttjRfe&Ott 

£©&»&£*'&*' ^*£j@©£ift*«fe cr u * 5 . xu 

[0026] m3<Dmmt. ±ia^M4ie«-rsi£«x 
m#©?§!&©9 5HS%3W^«*>6fe«i-r**-c©^i 

Sjg©^{tiI&©*S*f fil I AT/A t \ifiO. 5 ~ 7 'C 
/s e c-C$>-5C441tmfr?.t.©-e*-5. ^t^A* 
0 . 5 *C/ s e c *T[l-2> i^M©an*fflI^./cttj|l'C 
W^jg^rtMS"^. X7'C/se c?r±I5|^<t^M© 

SLtt©»fM#ffl#ft<^. xm3©^icfcc^-r«. 

saa*©s«i© 9 5 mm.% ammnp aim? & * •?©« 

©^H^SS* 2 0-85 ^©ffflJCKJEU 4>& < <t 

2 0 'c<DU&M*w>vr:mfgmic±m2&z> c <b*i»* 

[0027] sMoo^ti. ±iH^i*?e*i-rs^j@x 
sgicfc^-c. ^^©^ssw**^^!:^©^*© 
igg^ws© 1 / 2 «fc 9 ^^«8ra©i£^iBf«as 

mim&vmmtpvmtmmmo 1 / 2^Tt?©iag# 

H^SS ( b ) £iii)SeS£*S??fflfi&ffi ( a ) \>Xk±UH 
=y e &.T 1 1 h C t b t Z> ^<D~C$> 

[0028] c©^flj«:tei^r«. fcmzmfSMg. 
(a) Rtf (b) *^M*gfc^<^*ni^V>f- 

#1% < . ifeJWMtoU:K/< > V -©T g «rMi 4 b * 

■i^n-vimth. n-ttmmzBis.-rzcbwm&te 

[0 02 9] S6-5T^#HmSS€:Slii»K:±#§-a- 

^wa±«© i / 2 i o ^t^»ira-c©ia!g#fflsiias 

(a) *R*SSW±^Bi***>^.<#*nS^7^l6 
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1 / 2 «t 1 ft o fc^-C©$2 
«#HmSS (b.) ^K^HmSft (a) &Lt±3&tf 

[0030] m5<DfHHtt. ±ESMt*ifc«i - r*ie*ix 
i /2 «fc o £t,>#3ra©&*i#B^SK 

(a) **jailim±JM*«t>*<**ti*««0» 
,<5T b fcTF 4 U JMI4'©««l****«fc*a««MMi 
cp©?®®^WS:©l/2«T-C©l£«S#ffl^iaK (b) 

«tttt»eB«UBft (a) J*Lk!MRf»**>£ 

[oo3i] fe^#H^as«^**fe^<^W3ti 
&&$©*j&trF4-r-5i&g#*&. f&tsfflauas* 1 

i&co, »ta©^^^i©5K»* 5 ^^"s. fie -at:. 

?gi&»rts 1/2 $r ^SL-C(,^JS^©^#HMSS 
(a) «. fcjS^JS^TbjaTittS.fcSfcKJeU 

?gi£fi#i 1 / 2 JUT 4 & o ■£/Ctife*l#H£UBft 
( a ) «_hT b «T 4 S «t 9 (S5Mafefi:<OfflaaK3e*r 

£C4#sffl*-&, 

[0 03 2] m^$B#©^©SLft££D3tt-£>BT- 

«. ^asia«-e©^m©ffib# i^s*> <E>©^s»©^*jS 

2.&8&fi©3:4 Lt^afc^shi. 

[003 3]ilQ=hAT' 

Q ( k c a 1 /m 1 • h r ) : #ffiB#fS. *«fclfl»K:# 

h ( k c a 1 /m l • h r • *C) : &Mim 
AT CO : #B»fiK4&JgiSS©M 

[0034] ±&&itimft.®<D£M<Dmtlt>t£ Offl^ 
^fr£fc©rifc<5. ^©Sb^K«feS^©SL<T.tCMt" 
-SB^-4 (,>*.•*>. AT' CO lillWWKtt^SKK: 

[003 5] ^6RC/7©^«, ±fafeK*K*» , rS 

Q£50~1000kca 1 /m' 'hri 0/c$fc*g:£ 
£T*oT£$«h£5~-3 0 kc a 1 /m* • h r 

• -ca«r>«aas«affit^Kiaa©^AT' co*i 
o ~ 5 o *ctc«s L/ tc c 1 4 r * t or * s. 

[0036] &J8©Slft££C S1fJ*-H»tt£*tt*» 
Q£50~1000kca 1 /m 1 • h r itiCtK 
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<fc9:tJ&3tt. ^WSKttlOO-gOOkcal 

[0 03 7] Xh©filli5~3 0 k c a 1 /m 1 • h r 

• 'CftZCttm £ L< . 5~2 0 kc a 1/m 1 • 
hr ••Ci-r4C43SJ«fcO»*Ut». 1KAT' ©filtt 
1 0-5 O'Ci-TSCiJ&sjifSK, 10-40'Cit 

[0 03 8] *|6S8«i«K+«:*ll*«BBXt*HJB«!* 

10 &©t?#>n#i&8$a> &*ra. Hjg«««HBesn4«> 

ttJB»S 4 S fc©t«Btttt**©JfeI-t> P S IKOifijHI© 
&I&4'»£ #f69§©l§fc*5Kffiii. SiflJJg 

[0039] eiTK^JBWtHiTcKlftWr *. 0 1 fit 
20 [0 040] Jfcl*»6*a»tt— »W«c*© J: 5 ft*!®* 

fc£i. 7c^*e»^m3nfc3fc}#^3«^w a-*- 5 

ft&<&Sffe> « KfcW 5I4!lB©Mii & 5 C i ^ 

* § „ * * n -;b**-r S^JfcgSrmmcsWtt 

[004 1 ] ^^IStt^^-cttPS^SnSfcC-Cli 

##6Bj©£MtJt©lflJI)g©^*^TSJ^W: 
ifcRULT&fciWt. ^Xfif*©3^f(*©liji7?^* J * 

gH^«:j:o^xa^©^ia^gji:, x«-e*iia±tc^ 

^*Jgi*ft(**WCifil»C 4»i»* bCi. 
[0 04 21 fe«cc«^n^- : ?'fi'aigSE4fflt^cfc© 

x^s^^^-rs^totcfe^ixgw^f 

50 1tSi[©ieja , /->2«:E^SC<kCcj:0SV->©K«g 



(6) ^2 00 1 -2 86 8 1 7 
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#(±JL/P<t *tJg©IElif . §r*£M:B©#J&Sfc [0044] 

fc. SW-w2fiW«ino|g»*Stf U tC < l>8«©(ft*&P [0 0.451 JMW*»©flF» 

&0ttBT -5 C£4> *>•*>. *CC*»lJ8-ClBWIiL"Cl,>** ^?;Ux^;U^h> (ME K) CCiS^itK 2 5 mM% 

©S#£l,>£^£SLM»-ri»©-C> fe«#^f^lrt 10 0. 1 s-'Cfe^rlSKl 50mPa • s©^5*«:# 

^-^J4«f»2«©«lftOfc»«:g|(0«ttn*RW'* fc. CO*****-* a-iJr-KJ:*) 1 0 0 umCDP E 

C t teMS-ca S. ^0©^ <t L-CWmSS'J^ffifflT T;£i3M*±«: 9*?hW100»imi44J:9 ««« 

i*JH»W{c1ft>ti*. tt*K» «1WW5WI5/ [0046] ^^-*-J:«I^fcC©^?: 

->2K^tvT^5«^Cc». #>/->«ccl6«ftff H l ©«te 3 o©8tf* 3 8i*8#* **^fii 

gk*tt*J<E>«i£-r**i£. S^a-;WDJtiBBE«l 0 |fc#tttt*c&KJ:9»i«Lr*tfKf4*»fc. f#64a 

OiimKTit5Ci*s-lSWC*0, 5 0(imfe(Ti fcJfe^BK»«:ot»r«T©«fc5ttW«*firofc. 

U». ^a-S-Srt^f&S**** [0 04 7] (i?«> 

lrtS"C«^i^*ie^-C*0. -«ffi«:fj«l/*t»fttt 20 --trHl-A^ 

«Oiftg#i * -5 . »«lrtOi"J- >S«©ij» ffl"C 1 #S < 1 0 

TT£ISa a o©14*&Kfc J:****^* 1 0 0 OfcJT. b [0 04 8] S«60!l 1 

<«*7* 1 0 OttTi-r-SCiAWSO^. X. KM JJB©«fc9KbT»£*fcaWWW«coi»r. «KMi]«7 

[0043] ^Mrt©^s?§«s^ft±*5^/c$Sp D a©ts ff±3-s-c-y>7-y > *u ^is*©^«^s (sss 

W^XUM, &**H:f*;rc«>©fc--h**T 30 avh^^-tti^flrLfcfilSrm (f**4l> R 

'/->*IWtS. W?«lit-h + .7^-> y«2 (^2HC*t.X, (AD/D,)/AtK 

©ra«tti«H/fc*m-c»^WKSi*io'r^r*>Bc»u. •o^TfcHSKCTnOfc. ffi. S^itt* (WW) ©?&«$ 

T^->rt©3W»©J^»*t»»OCi--^«:j:*)ff9C [0 04 9] 





5 


10 


15 


20 


25 


30 


35 


40 


0( 9 /n 2 ) 


78.6 


70.2 


58.6 


46.5 


33.9 


22.1 


10.6 


o.oi 1UT 


(1-{D/D n ))X100<%> 


8% 


17% 


31% 


45% 


60% 


74% 


88% 




( AD / /D 0 )/At(sec~ 1 ) 


0.0151 


0.0198 


0.0273 


0.0285 


0.0296 


0.0278 


0.0271 





[0050] * * C^ 2 1 





5 


10 


15 


20 


D(g/m*) 


74.8 


44.3 


14.2 


0.01 JUT 


(1-(D/D 0 ))X100<%> 


12% 


48% 


83% 




(AD/Do)/At(sec -1 ) 


0.0240 


0.0718 


0.0708 





[005 1 ] (AD/D 0 ) /A t<0. 01 sec"* 50 i&ofcJS^F^M +-Ua«*lt«'Cftoft:ft:«>X* 



[0 05 2] »5&#J2 
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[0 05 3] 
[*3] 



1**4 


■ W-V 








3 


40°C 


60"C 


8Q'C 


10 


4 


zo*c 


30-C 


40"C 




5 


40 - C 


50*C 


eo'c 




6 


60*C 


70'C 


80°C 


6 


| 7 


40'C 


70'C 


arc 


8 



[0 0543 *3*»69i6^aJ:5CC, S»43tt2 0^ * 

6CD«tcSfU */->Sr6(TC<tU &JLbJ?*>U 0 
[00 5 5 ] ^JS^I3 



^6o. 5#^ccjia-r-5>{isrs'j^L, 2*cDfifl[S 

£B$ffflM(0. 5#) ^e>lAT/At I4»ai/c 0 

Ute««ra4 <K**8) S^5 (1*149) tc^b/Co 
X, (AD/Do) /At &CO^Tfe|^i&C^Ofco 
jiSfc i5MHO«Kd««D,tt8 5 g/m 2 ~C& oft;, 

[0 0 5 6] 

[*4] 





5 


10 


15 


20 


25 


30 


35 


40 




78.6 


70.2 


58.6 


46. S 


33.9 


22.1 


10.6 


0.01 JUT 


(1-(D/Do))X100(%) 


896 


17% 


31% 


45% 


60% 


74% 


88% 




AT/A t(*C /sec) 


6.1 


2.9 


1.8 


1 .2 


0.9 


0.7 


0.6 





[005 7] 



★ ★ [«5] 





5 


10 


15 


20 


D(g/n*) 


74.8 


44.3 


14.2 


0.01 IUT 


0-(D/Do>)XlOO(%) 


12% 


48% 


83% 




AT/AtCC/aec) 


8.6 


4.9 


1.4 





[005 8 ]S4Mi5^^W^, I AT 
/At I #0. 5 — 7°C/s e c CDf5ffl&c£>£i£?48 

[0059] m&m* 



&wm$m<Di / mtw\ D«rct#f4 10-13 &rmi> 

[0 06 0] 
[*6] 





TgCC) 


msBtmsamrc) 


ttSHHHBBK'c) 




10 


72 


30 


60 


10 


11 


72 


10 


60 




12 


72 


30 


75 


3 


13 


85 


30 


80 


4 



[0 0 6 1 ] Siea^HJl^fccfc^K:. f*f4l OodH&k: K&±^>#-©#5Xi£^.£TgtaT. X&8®1 

1/2* -c©¥fc&&fflsua&*85*ia 50/2 «rr <o(a^H«ais*ft<tott^B«iaK«± 
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S 1 / 2 «T-C©fej®#HmSfl[*i^' w > if -on 5 * 

StcWR 1 3 ©««:*«■: 1 / 2 fiiT-C©ttfl»H«« 
g#MEK (7 9. 6"C) ©Sfcj5*S8*.S h 

[00 62]*J6W5 * 



(8) #§3200 1 -2 8 6 8 1 7 
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* ±fB©J: *> KOT»6ftfc&ifci**4*JaTtciS-r*7 © 

^a^tcrisaiStf. f#e>ft/£ismi 4~i 8©* 

hJWA5*fHifi0fc. AT' H£ft£tt^ftltiftlXtl-tc 

trans ufeSMBus 4 » * ^nm§.<D^t u . & 

|tSjHMm«4StmTlk4mHfe^jA * -Cleg L fcB#lffl 
*W|SH 4t?SbfcNFHI©fSHSittS*>-C^0/i:.. 
[0063] 
[*71 



U*4 


Q 

<kcal/« 2 *hr> 


h 

(keal/if-hr-'C) 


AT' 

CO 






14 


340—440 


20 


17—22 


10 


i 


15 


680—940 


40 


17— 24 


9 


0.6 


1 16 


60—240 


30 


2—9 


10 


1 .7 


17 


34—40 


2 


17—20 


10 


9 


18 


1050—1230 


30 


35—41 


3 


0.4 



[0 06 4] *7*>&9i&*»J5c<fc9K:, 1 4 tM**& 20* 

to, e^^th. #H^,sfii^iaa©^AT' © 

^T*s*lfeWH©S5Hrtfc* , 5 J t hJl/A5*sfiSf"C*o 
teT**J1.6*l. ^Cf416t?«AT' 3W<St»Ct*i6ft*8 

jStt*s»i/<Kitu istm 8rH:QjW*:S-rfif*fc«> 

[0065] 

[MIOXMI] 3MVR(CJ:tia. 2 5 *Cr JSKiMW* 30 
0. 1 s e c-^KfcUTlffiKtfO . 5mPa-s~10 
OPa- s ©&*&?£& f 0 umJULhr^^ 



[an ia»i>if9*xrt-c«as3na:*J6ia!tsti*3t 

[^©IttH^] 



1 

2 
3 
4 
5 



1 ] 



1 
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Innnrinr-inj » J 


Irmnnnnrinnl 


o \ u 


u 


u 
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